Thus, as medical schools continue their efforts to recruit and support more women in academic medicine, we hypothesized that among contemporary (i.e., 1998-2004) U.S. medical graduates, women would be more likely than men to be appointed to full-time faculty positions. Because substantial differences exist between male and female medical graduates in their research career intentions 6 and in their specialty choices, 7, 8 we also hypothesized that we would observe gender differences in the nature of associations both between faculty appointment and graduates' research experiences and between faculty appointment and graduates' specialty choices. We tested these hypotheses in a retrospective study (June 2011 to March 2012) using longitudinal data collected through July 2009 for the 1998-2004 national cohort of U.S. medical graduates.
Method
Following institutional review board approval from Washington University School of Medicine, we constructed a database containing the individually linked, deidentified records for all 1994-2000 LCME-accredited U.S. medical school matriculants and their follow-up data (through July 2009). The database included selected items from the following databases of the Association of American Medical Colleges (AAMC): the Student Record System (SRS), the Matriculating Student Questionnaire (MSQ), 9 the Graduation Questionnaire (GQ), 10 Graduate Medical Education (GME) Track, and the AAMC Faculty Roster. We also used data from the National Board of Medical Examiners (NBME) and the American Medical Association (AMA) Physician Masterfile. We included graduates starting with the class of 1998 (most of whom had matriculated four years earlier, in 1994) because several variables of interest were not included on the MSQ before 1994. To allow sufficient time (at least five years) for most graduates in our study sample to complete GME requirements, we included only graduates through 2004.
We used "degree program of enrollment at the time of graduation" as listed in the SRS to identify and exclude MDPhD program graduates from analysis, because of the inherent differences in MD-PhD graduates' career intentions Abstract Purpose To explore the relationship between gender and full-time faculty appointment in a national cohort of contemporary U.S. medical school graduates.
The authors analyzed deidentified, individual records for the 1998-2004 national cohort of U.S. medical graduates using multivariate logistic regression to identify predictors of fulltime faculty appointment through July 2009. They reported adjusted odds ratios (aOR) significant at P < .05.
Results
Of 66,889 graduates, 12,038 (18.0%) had held full-time faculty appointments.
Among all graduates, women (aOR = 1.21) were more likely than men to have held faculty appointments. Among only male graduates, those who participated in research during college (aOR = 1.08), who entered medical school with greater planned career involvement in research (aOR = 1.08), and who authored/ coauthored a research paper during medical school (aOR = 1.12) were more likely, and those with higher debt were less likely (aOR = 0.96), to have held faculty appointments. Among only faculty appointees, higher proportions of men than women had participated in medical school research electives (63.5% [3,899/6,138] versus 54.2% [3,197/5 ,900]; P < .001) and authored/ coauthored research papers during medical school (44.1% [2,707/6,138] versus 33.6% [1,981/5,900]; P < .001); female faculty had reported higher debt at medical school graduation than had male faculty (P = .014).
Conclusions
In this national cohort of U.S. medical graduates, women were more likely than men to have held full-time faculty appointments. However, male and female faculty appointees entered academic medicine with different research experiences and debt, possibly impacting their academic medicine career trajectories.
at graduation compared with their MD degree graduate peers. 11 We used AMA Physician Masterfile data obtained from Medical Marketing Services, Inc. (Wood Dale, Illinois), a licensed AMA Masterfile vendor, to identify and exclude graduates still in GME at follow-up (the definition of full-time faculty in the AAMC Faculty Roster excludes residents and fellows). 12 We searched the literature to identify factors potentially associated with physician academic medicine faculty appointment. 13, 14 The demographic variables from the SRS include each student's gender, race/ethnicity, and year of graduation. Matriculants self-reported their race/ ethnicity by responding to a list of options on the American Medical College Application Service questionnaire. We categorized race/ethnicity as Asian/Pacific Islander, underrepresented minority (URM) in medicine (including black, Hispanic, and American Indian/Alaska Native), other/unknown (including matriculants who self-identified as "other," self-selected multiple races, or did not respond to this question), or white (reference group).
We included six research-related variables. We identified graduates who reported participating in a college laboratory research apprenticeship (yes versus no) based on their response to the MSQ item "Indicate any programs you participated in to prepare for a career in medicine or science." We included responses to the MSQ item for extent (at matriculation into medical school) of planned career involvement in research (from 1 = not involved, to 5 = exclusively involved). The AAMC provided an indicator for matriculation into a medical school ranked among the top 40 in National Institutes of Health (NIH) funding, 15 which we defined as a researchintensive medical school (yes versus no). We included responses to two researchrelated items on the GQ: medical school research elective with a faculty member (yes versus no) and authorship/ coauthorship of a research paper submitted for publication during medical school ("research paper authorship," yes versus no). We used AAMC GME Track data to distinguish between graduates who had completed one or more years of research during GME as indicated by their program director on the GME Census versus graduates for whom there was no program director indication of one or more years of research. We calculated the total number of research experiences (i.e., participation in college laboratory research apprenticeship, medical school research elective with a faculty member, and one or more years of research during GME [range 0-3]) in which each graduate had reportedly participated.
We included five professional development variables in our analysis. We obtained, with permission, firstattempt United States Medical Licensing Examination (USMLE)
Step 1 results (pass versus fail) from the NBME; we used this variable as a measure of academic achievement during medical school. We included the following data from the GQ: medical school health education elective (yes versus no), specialty choice, planned career-setting preference, and total debt at graduation. On the basis of graduates' responses to GQ specialty choice items, we assigned graduates to 1 of 12 specialty categories for analysis: (1) no specialty choice (graduates did not choose a specialty), (2) radiology, (3) internal medicine subspecialties, (4) family medicine, (5) pediatrics, (6) pediatrics subspecialties (7), all other nongeneralist, nonsurgical specialties ("other"), (8) surgery/surgical specialties ("surgery"), (9) dermatology, (10) obstetrics-gynecology, (11) psychiatry, and (12) internal medicine (reference group). We used a four-category variable for career intention: "full-time, nonuniversity, clinical practice," "undecided," "other," and "full-time faculty in basic science or clinical research/teaching" (reference group). We used a five-category variable for total debt at graduation: no debt (reference group), $1-$49,999, $50,000-$99,999, $100,000-$149,999, and $150,000 or more.
We derived the data for our outcome measure of interest, full-time faculty appointment at a U.S. LCME-accredited medical school, from AAMC Faculty Roster records for all 1998-2004 graduates who had held any full-time faculty appointments (active and inactive) through July 2009. 16 We created a dichotomous variable for ever having a full-time faculty appointment (yes versus no).
We linked all the records for each graduate using a unique, AAMCgenerated identification number. We used chi-square tests to describe associations between two categorical variables, and analysis of variance to describe associations between a continuous and categorical variable. We report adjusted odds ratios and 95% confidence intervals from three separate multivariate logistic regression models to identify independent predictors of full-time faculty appointment among (1) all graduates in our study sample, (2) only women in our study sample, and (3) only men in our study sample. We performed all tests using SPSS 17.0.3 (SPSS, Inc., Chicago, Illinois); we considered twosided P < .05 to be significant. The data presented for one variable, extent at matriculation (into medical school) of planned career involvement in research, are presented as means, on a five-point scale (1 = none, 5 = exclusively research), along with the standard deviations (SDs), rather than as numbers (and percentages).
Results

Of
shown in Table l ) was also evident among only the 35,146 graduates who had participated in a medical school research elective; that is, 60.3% of men who had participated in a medical school research elective (12,299/20,380) and 51.9% of women who had participated in a medical school research elective (7,669/14,766) reported research paper authorship (P < .001). Table 2 shows the characteristics of men and women medical school graduates grouped by full-time faculty appointment. As shown, findings for each variable examined were similarly associated with full-time faculty appointment among men and among women with the exception of debt, which was significantly associated with full-time faculty appointment among men but not among women. Table 3 shows the results of the three regression models. Among all graduates, women were more likely than men to have held faculty appointments. In all three models, each of the following variables was associated with a greater likelihood of faculty appointment: matriculation into a research-intensive medical school, participation in one or more years of research during GME, USMLE Step l firstattempt passing score, and medical school health education elective. In all three models, each of the following variables was associated with a lower likelihood of a faculty appointment: a more recent graduation year; Asian/Pacific Islander race/ethnicity; URM race/ethnicity; the specialty choices of family medicine, surgery, and dermatology; and GQ career intention of "other," "undecided," or "fulltime (non-university) clinical practice."
Among only male graduates, higher total debt at graduation from medical school was associated with a lower likelihood of a faculty appointment, whereas participating in a laboratory research apprenticeship during college, greater extent of planned career involvement in research at matriculation into medical school, research paper authorship during medical school, and pediatrics and psychiatry specialty choices were each associated with a greater likelihood of faculty appointment.
Among only female graduates, higher debt at graduation from medical school, participating in a laboratory research apprenticeship during college, greater extent of planned career involvement in research at matriculation into medical school, and research paper authorship during medical school were not independently associated with likelihood of faculty appointment. The specialty choices of pediatrics, obstetricsgynecology, and psychiatry were each associated with a lower likelihood of faculty appointment for women. Table 4 shows the characteristics of all faculty appointees in the study sample grouped by gender. Male and female faculty appointees differed significantly in their research experiences, specialty choices, and total debt at graduation from medical school, among other characteristics.
Discussion
Full-time faculty positions were held by 18.0% of U.S. medical graduates in our cohort of 1998-2004 graduates followed to 2009, which is higher than the 9.3% of 1979-1993 graduates followed to 1997 who had held full-time faculty positions. 17 Because annual numbers of U.S. medical graduates remained relatively unchanged from 15,113 in 1979 to 15,736 in 2004, 12 this greater level of participation in academic medicine among a more recent cohort of U.S. medical graduates is likely due, at least in part, to growth in the number of clinical faculty in the academic medicine workforce.
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Demographic variables
In several earlier studies of U.S. medical graduates, women were more likely than men to have held faculty positions in general 19, 20 ; women were also more likely than men to have held full-time faculty positions. 17 In a study of the 1965-2000 cohort of graduates followed to 2004, a higher percentage of female graduates than male graduates from every graduation year held faculty appointments in 2004. 21 The authors suggested that the higher percentage of female graduates in academic medicine may be attributable to "actual recruitment of high-achieving women" or to female graduates more actively seeking academic positions compared with male graduates. 21 We similarly observed a positive relationship between female gender and faculty appointment even after controlling for research-related and professional development variables, including career intention at graduation, which these earlier studies did not examine.
Our observations that URM as well as Asian/Pacific Islander graduates were less likely than white graduates to be appointed to faculty positions (Table  3) suggest that continued efforts to promote a more racially and ethnically diverse academic medicine workforce are warranted. 22 - 24 Because we made these observations in models that controlled for career intention at graduation from medical school, we speculate that URM and Asian/Pacific Islander graduates' interest in academic medicine careers may decrease during GME, and thus these graduates may be less likely to seek faculty appointments; however, nonwhite graduates may also have been disproportionately less likely than white graduates to receive faculty appointment offers aligned with their personal and professional goals.
Research-related variables
We observed positive associations between faculty appointment and each of several research-related variables. As participation in a college laboratory research apprenticeship was significantly associated with faculty appointment among only male graduates, we speculate that there may be gender differences in reasons that college students who subsequently enter medical school participate in college laboratory research apprenticeships. Perhaps male college students planning medical careers participate in college research experiences because of an early interest in researchrelated careers, whereas female college students planning medical careers may perceive participation in such experiences as a means to increase their competitiveness in the medical school admissions process, especially given the fact that female medical school applicants tend to have lower Medical College Admission Test scores and lower science grade point averages than their male counterparts. 25 We also observed that men entered medical school with higher levels of planned career involvement in research than did women (Table 1) . This gender gap was previously observed among earlier cohorts of U.S. medical school matriculants. 6 Our observation that a higher level of planned career involvement in research at matriculation into medical school was associated with a higher likelihood of faculty appointment among male graduates-but not among female graduates (Table 3 )-suggests that male graduates may be particularly interested in academic medicine careers for the research opportunities that such career paths provide.
The gender difference in research interest at medical school matriculation appears to persist during medical school: a higher proportion of men than women participate in research electives and author research papers during medical school (Table 1) . Medical school research electives likely vary widely in both scope and duration (some programs offer as much as a full year of intensive research training). 26 We speculate that the finding (which we observed among men, but not women)-that a productive research experience during medical school (i.e., resulting in research paper authorship), rather than a medical school research elective experience per se, predicted an increased likelihood of faculty appointment-might reflect the wide range in scope and duration of elective research experiences during medical school. The authorship gender gap during medical school that we observed extends previous observations of authorship gender gaps among physicians 27, 28 and suggests that gender differences may exist in the quality and scope of the research experience itself or in the extent to which medical students' mentors recognize their research contributions.
Participation in at least one year of research during GME was among the strongest predictors of faculty appointment for both men and women. This variable reflects a substantive commitment to research and is the most temporally proximate research-related variable to our outcome of interest: full-time faculty appointment. These findings align with a previous report of positive relationships between a period of research after medical school graduation and physicians' academic medicine career interests. 13 In our study, the relationship between at least one year of research during GME and faculty appointment was somewhat stronger among women than among men ( Table 3 ), suggesting that a substantive period of research during GME might be particularly important to female graduates' decisions about academic medicine careers. Other researchers have recently noted that GME and fellowship training seem to be critical points in female graduates' consideration of academic medicine career paths. 29 The gender differences we have observed in research-related variables among faculty appointees suggest that men might enter academic medicine better prepared than Career intention at graduation women to engage in productive research activities (compared with female faculty appointees, male faculty appointees had greater cumulative research experiences, and a higher proportion had authored research papers during medical school; Table 4 ). We speculate that such differences might contribute to gender disparities in academic medicine promotion, as men have been promoted at greater rates than have women 17, 30, 31 and research productivity may be considered in promotion decisions.
30,32
Professional development variables
Among all graduates, first-attempt passing score on USMLE Step 1 and participation during medical school in a health education elective were each associated with a greater likelihood of faculty appointment (Table 3) . The latter finding, for demonstrated interest in teaching, is consistent with previous research. 13, 14 Among faculty appointees, a higher proportion of women than men had participated in a medical school health education elective (Table 4) . Thus, female graduates may be particularly interested in academic medicine for the opportunities afforded to pursue teaching activities. Indeed, in a recently reported study of 53 female physicians in academic medicine, 62.3% of these female physicians rank-ordered teaching as the aspect of academic medicine that most interested them when they decided to pursue an academic medicine career, whereas only 7.5% rank-ordered research as the most attractive aspect. 29 Choice of any non-full-time-faculty career intention at graduation was associated with a lower likelihood of faculty appointment, which is consistent with the behavioral theory that intention predicts future behavior. 33 The recent addition of an academic medicine focus to the AAMC Careers in Medicine program 34 may help medical students make better informed decisions about potential careers in academic medicine.
Family medicine specialty choice was associated with a markedly lower likelihood of faculty appointment compared with internal medicine (Table  3) . This finding might reflect lower levels of interest in research-related academic careers among U.S. medical graduates choosing family medicine, 35 but it might also reflect the low proportion of clinical faculty departmental appointments that are in family medicine compared with the proportion of physicians that are family medicine specialists overall. About 12% of our cohort of graduates (regardless of full-time faculty appointment) had chosen family medicine, and about 10% of board-certified physicians self-designate family medicine as their primary specialty, 36 but only 3.9% of clinical department faculty appointments are in family medicine. 37 Among female graduates, the specialty choices of psychiatry, pediatrics, and obstetrics-gynecology were each associated with a lower likelihood of faculty appointment, whereas, among male graduates, specialty choices of psychiatry and pediatrics were each associated with a greater likelihood of faculty appointment, and specialty choice of obstetrics-gynecology was not associated with either a greater or a lower likelihood of faculty appointment (Table  3) . We speculate that gender differences in associations between specialty choice and faculty appointment might reflect, at least in part, efforts to recruit men to academic medicine in the specialties of psychiatry, pediatrics, and obstetrics-gynecology, which are all currently characterized by a predominance of female trainees. Although women accounted for 46.0% of all GME trainees in 2010, women accounted for 54.9% of psychiatry trainees, 73.2% of pediatrics trainees, and 79.7% of obstetrics-gynecology trainees. 4 We also observed differences in specialty choice associated with gender among only full-time faculty appointees. The largest gender gap was evident in obstetrics-gynecology, the specialty choice of 10.1% of female faculty appointees, but only 2.8% of male faculty appointees (Table 4 ). Retention at their school of medicine among full-time clinical MD faculty at U.S. medical schools varies by specialty, and faculty in obstetrics-gynecology departments have the lowest 5-year retention rate among 14 clinical departments examined. 38 Although clinical departmental affiliation has not been included in some previous studies that described the higher 5-year and 10-year attrition (leaving their school of medicine or leaving academic medicine) rates in academic medicine among women compared with men, 39, 40 our findings-and those of Corrice and colleagues 38 -suggest that specialty or clinical departmental affiliation might be considered in future studies of gender differences in academic medicine faculty career paths.
Finally, previous studies on the relationship between debt and academic medicine careers have yielded mixed results.
14 Our finding that debt at graduation from medical school was not independently associated with faculty appointment among all graduates (Table  3 ) extends the observations of a previous study. 41 However, men, but not women, with higher levels of debt in our cohort were less likely to have held a faculty appointment, indicating that debt as a disincentive to graduates' pursuit of academic careers 13, 14 differs between men and women. Although higher debt did not appear to deter women in our sample from entering academic medicine, we hypothesize that lower financial rewards, which disproportionately affect female faculty even after controlling for specialty, 42 might differently impact the retention of more heavily indebted faculty and be a greater detriment to retention of women than men.
Our study has several strengths and limitations. Two strengths of our study are our use of a national cohort of MD degree graduates from LCMEaccredited U.S. medical schools and our use of data for numerous variables associated with faculty appointment. Our outcome measure is actual full-time faculty appointment rather than interest in or intention to pursue a full-time faculty career. However, our study's observational design precludes making causal inferences. The higher proportion of women than men included in our sample is consistent with generally higher survey response rates among women, a possible source of selection bias. Our results cannot be generalized to MD-PhD graduates, to graduates of other types of medical schools (i.e., osteopathic or international), or to PhD degree holders, who constitute about 25% to 30% of full-time faculty at U.S. medical schools. 37 We have also not accounted for other unmeasured factors that reportedly may be associated with academic medicine careers, such as influence of a mentor or role model. 13, 14, 23 Finally, our observation that more recent graduation year was associated with a lower likelihood of faculty appointment is not unexpected; faculty appointments among medical graduates in our study sample are likely to continue to accrue with longer followup.
Despite these limitations, our findings inform the evidence base regarding factors associated with contemporary U.S. medical graduates' entry into academic medicine. Our observations on the characteristics of men and women who were appointed to full-time faculty positions suggest that male and female physicians enter academic medicine with different research experiences, debt loads, and professional activity preferences, which may impact their subsequent academic medicine career trajectories.
